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(54) WHEEL SUP CONTROL DEVICE 

(57)Abstract: 

PURPOSE: To prevent slip restraining operation from being erroneously 
effected in an early period by a cause of racing of a drive wheel upon 
acceleration while a sufficient slip restraining effect is exhibited, by 
providing wheel speed detecting means, acceleration detecting means 
and false vehicle speed setting means so as to determine whether a 
wheel is locked upon deceleration in an early time. 

CONSTITUTION: A control unit 41 calculates slip rates respectively for 
three channels from rear wheel speed obtained from signals transmitted 
by wheel speed sensors 34, 35, speeds of front left and right wheels 1, 2 
indicated by signals wheel speed sensors 32, 33, and a false vehicle body 
speed. These slip rates are calculated by a predetermined relational 
expression. That is. the larger the deviation of the wheel speed with 
respect to the false vehicle body speed, the smaller the slip rates, and 
accordingly, the tendency of slip of wheels are increased. 
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CLAIMS 



[Claim(s)] 

[Claim 1] When wheel speed becomes predetermined slip relation to the false car body speed which imitated and 
computed car body speed based on wheel speed. Two or more wheel speed detection means to be the slip 
control unit of the car which performs actuation which reduces a slip of this wheel, and to detect the wheel 
speed of each wheel, respectively. The signal from an acceleration-and-deceleration detection means to detect 
the acceleration-and-deceleration condition of a car, and both the above-mentioned detection means is 
received. Based on other wheel speed except the highest wheel speed, false car body speed is computed out of 
the wheel speed of each wheel during acceleration of a car. It is the slip control unit of the car characterized by 
having a false car-body-speed setting means to compute false car body speed based on other wheel speed 
except the minimum wheel speed, out of the wheel speed of each wheel during moderation of a car. 
[Claim 2] The above-mentioned acceleration-and-deceleration detection means is the slip control unit of the car 
according to claim 1 which is what makes the time of a shift up being performed under acceleration of a car. and 
makes the time of getting into a brake pedal under moderation of a car when accelerator opening or an engine 
speed becomes beyond a predetermined value. 

[Claim 3] The above-mentioned false car-body-speed setting means is the slip control unit of the car according 
to claim 1 which is what computes false car body speed based on the minimum wheel speed, and computes false 
car body speed based on the highest wheel speed [ under / moderation of a car ] during acceleration of a car. 
[Claim 4] It is the slip control unit of the car according to claim 1 which is what is set as a value lower than the 
false [ as for which computes false car body speed based on the wheel speed of the highest when wheel speed 
is / that the above-mentioned false car^body-speed setting means is / of a car / under moderation / higher 
than a predetermined value, and wheel speed becomes lower / that it is / of a car / under moderation / than the 
above-mentioned predetermined value ] car body speed which followed and computed false car body speed 
based on the highest wheel speed gradually. 

[Claim 5] It has a road surface coefficient-of-friction detection means to detect coefficient of friction of a road 
surface. The above-mentioned false car-body-speed setting means Also receive the signal from this road 
surface coefficient-of-friction detection means, a car is slowing down, and when road surface coefficient of 
friction is lower than a predetermined value, false car body speed is computed based on the highest wheel speed. 
The slip control unit of the car according to claim 1 which is what sets false car body speed as a value lower 
than the false car body speed computed based on the highest wheel speed gradually as a car is slowing down 
and road surface coefficient of friction becomes higher than the above-mentioned predetermined value. 
[Claim 6] It has a **** detection means to detect **** of a brake gear. The above-mentioned false car-body- 
speed setting means Also receive the signal from this **** detection means, a car is slowing down, and when 
**5Mc of a brake gear is lower than the 1st predetermined value, or when higher than the 2nd predetermined value 
higher than the predetermined value of the above 1st, false car body speed is computed based on the highest 
wheel speed. As a car is slowing down, and **** of a brake gear becomes higher than the predetermined value of 
the above 1st and normal pressure is approached Or the slip control unit of the car according to claim 1 which is 
what sets false car body speed as a value lower than the false car body speed computed based on the highest 
wheel speed gradually as it becomes lower than the predetermined value of the above 2nd and normal pressure 
is approached. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a setup of the false car body speed especially used for the 
judgment of a slip about the slip control unit which performs actuation which reduces the slip, when the wheel of 
a car slips to a road surface. 
[0002] 

[Description of the Prior Art] Conventionally, as a slip control unit of a car For example, two or more wheel 
speed detection means to detect the wheel speed (rotational speed) of each wheel so that it may be indicated 
by JP,62-146757,A, A false car-body-speed setting means to compute false car body speed by imitating car 
body speed (it also only being called the "vehicle speed") based on the wheel speed detected with this detection 
means. When wheel speed becomes predetermined slip relation (condition of a wheel lock) to the false car body 
speed set up with this setting means. It has the brake pressure control section which reduces the brake 
pressure of the wheel, and, generally the antiskid-brake equipment (ABS) which prevents the lock of a wheel 
thru/or generating of a skid condition, and was made to shorten a brake stopping distance as much as possible 
at the time of braking of a car is known well. And a setup of the false car body speed in the above-mentioned 
false car-body-speed setting means computes false car body speed based on the highest wheel speed out of 
the wheel speed of four flowers, and when this wheel speed judges that the highest wheel slipped fi^om the 
change condition of that wheel speed, he is trying to usually presume false car body speed from the change 
condition of the wheel speed of other wheels, or the false car body speed before it. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by such setting approach of false car body speed, false car 
body speed is set as a big value for a while from actual car body speed based on the wheel speed of the driving 
wheel which increases rapidly with this slip until it judges that wheel speed slipped during acceleration of a car 
from the highest wheel and the time of a driving wheel actually racing and usually slipping. For this reason, when 
the wheel (coupled driving wheel) with the lowest wheel speed becomes small relatively to the above-mentioned 
false car body speed and starts the slip control at the time of a slip, it will enter at an early stage, and the 
feeling of incorrect actuation of slip control actuation produces it. 

[0004] On the other hand, when false car body speed is set up instead of the highest wheel speed based on the 
minimum wheel speed and the wheel whose wheel speed is the highest locks during moderation of a car, 
comparatively long time amount is taken for the wheel speed of this wheel to become low and to judge it as a 
lock condition rather than the minimum wheel speed, slip control actuation is overdue and there is a possibility 
that slip depressor effect may no longer be demonstrated fully. 

[0005] This invention is made in view of these many points, and the place made into the purpose carries out the 
slip control unit of the car which can prevent the early actuation which the slip control actuation resulting from 
the slip of the driving wheel in the time of acceleration mistook as an offer plug, judging the wheel lock in the 
time of moderation at an early stage, and fully demonstrating slip depressor effect by setting up false car body 
speed appropriately according to the acceleration-and-deceleration condition of a car. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention according to claim 1 
When wheel speed becomes predetermined slip relation to the false car body speed which imitated and 
computed car body speed based on wheel speed, In the slip control unit of the car which performs actuation 
which reduces a slip of this wheel Two or more wheel speed detection means to detect the wheel speed of each 
wheel, respectively, and an acceleration-and-deceleration detection means to detect the acceleration-and- 
deceleration condition of a car. The signal from both the above-mentioned detection means is received. During 
acceleration of a car out of the wheel speed of each wheel False car body speed is computed based on other 
wheel speed except the highest wheel speed, and it considers as a configuration equipped with a false car-body- 
speed setting means to compute false car body speed based on other wheel speed except the minimum wheel 
speed, out of the wheel speed of each wheel during moderation of a car. 



.[0007] Invention according to claim 2 is subordinate to invention according to claim 1, and shows more 
concretely the acceleration-and-^^^leration detection means which is the ^^pomponent. That is, when 
accelerator opening or an engine^^^ed becomes beyond a predetermined vaffl^^he above-mentioned 
acceleration-and-deceleration detection means makes the time of a shift up being performed under acceleration 
of a car, and makes the time of getting into a brake pedal under moderation of a car. 
[0008] Invention according to claim 3 is subordinate to invention according to claim 1 , and shows more 
concretely the false car-body-speed setting means which is the one component. That is, during acceleration of a 
car, the above-mentioned false car-body-speed setting means computes false car body speed based on the 
minimum wheel speed, and computes false car body speed based on the highest wheel speed during moderation 
of a car. 

[0009] Each invention according to claim 4 to 6 is for it being subordinate to invention according to claim 1, and 
attaining coexistence-ization with the transit stability in the time of moderation of a car, and braking nature. 
That is, it considers as the configuration set as a value lower than the false [ as for which computes false car 
body speed based on the wheel speed of the highest when wheel speed is / that the above-mentioned false car- 
body-speed setting means is / of a car / under moderation in invention according to claim 4 / higher than a 
predetermined value, and wheel speed becomes lower / that it is / of a car / under moderation / than the 
above-mentioned predetermined value ] car body speed which followed and computed false car body speed 
based on the highest wheel speed gradually. 

[0010] In invention according to claim 5, it has a road surface coefficient-of-friction detection means to detect 
coefficient of friction of a road surface further. The above-mentioned false car-body-speed setting means Also 
receive the signal from this road surface coefficient-of-friction detection means, a car is slowing down, and 
when road surface coefficient of friction is lower than a predetermined value, false car body speed is computed 
based on the highest wheel speed. It considers as the configuration which sets false car body speed as a value 
lower than the false car body speed computed based on the highest wheel speed gradually as a car is slowing 
down and road surface coefficient of friction becomes higher than the above-mentioned predetermined value. 
[001 1] In invention according to claim 6, it has a **** detection means to detect **** of a brake gear further. 
The above-mentioned false car-body-speed setting means Also receive the signal from this **** detection 
means, a car is slowing down, and when ^^^^ of a brake gear is lower than the 1st predetermined value, or when 
higher than the 2nd predetermined value higher than the predetermined value of the above 1st, false car body 
speed is computed based on the highest wheel speed. As a car is slowing down, and **** of a brake gear 
becomes higher than the predetermined value of the above 1st and normal pressure is approached Or it 
considers as the configuration which sets false car body speed as a value lower than the false car body speed 
computed based on the highest wheel speed gradually as it becomes lower than the predetermined value of the 
above 2nd and normal pressure is approached. 
[0012] 

[Function] Since false car body speed is computed during acceleration of a car by the above-mentioned 
configuration based on other wheel speed except the highest wheel speed out of the wheel speed of each wheel 
detected with the wheel speed detection means, even when the driving wheel of the highest [ wheel speed ] 
actually races and slips by invention according to claim 1 by it, false car body speed does not change. Moreover, 
since it will become loose as compared with the time of the driving wheel of the wheel speed highest carrying 
out a slip slip when computing false car body speed based on the minimum wheel speed, for example like 
invention according to claim 3 and the coupled driving wheel which is a wheel of this wheel speed minimum 
carries out a slip slip, the early actuation of the slip control actuation which false car body speed follows a slip 
slip of a wheel, is not accidentally set as a big value, and originates in this will be prevented. 
[0013] On the other hand, since false car body speed is computed based on the highest wheel speed like other 
wheel speed except the minimum wheel speed, for example, invention according to claim 3, if a wheel locks and 
that wheel speed falls out of the wheel speed of each wheel during moderation of a car, this wheel lock can be 
judged at an early stage from the comparison with the above-mentioned false car body speed. 
[0014] Here, so that as a result car body speed are high a car Usually, although it is easy to become 

transit instability, when wheel speed is high like invention according to claim 4. false car body speed is computed 
based on the highest wheel speed during moderation of a car. In what sets false car body speed as a value lower 
than the false car body speed computed based on the highest wheel speed gradually as wheel speed becomes 
low Since false car body speed is set as a high value at the time of the high vehicle speed, while damping force 
will be controlled that slip control actuation tends to start with each wheel, it can control with some brake being 
looser and transit stability is raised, at the time of the low vehicle speed, it can control by slight brake strength, 
and braking nature is raised. 

[001 5] Moreover, although a car tends to become transit instability, usually, so that the coefficient of friction mu 
of a road surface is low During moderation of a car, when road surface coefficient of friction is low like invention 
according to claim 5, false car body speed is computed based on the highest wheel speed. In what sets false car 
body speed as a value lower than the false car body speed computed based on the highest wheel speed gradually 



as road surface coefficient of friction becomes high Since false car body speed is set as a high value at the time 
of low mu way transit, while damQi|^orce will be controlled that slip control ^^|ation tends to start with each 
wheel, it can control with some b!^^ being looser and transit stability is rais«Rt the time of quantity mu way 
transit, it can control by slight brake strength, and braking nature is raised. 

[0016] Furthermore, that slip control actuation starts in connection with treading in of a brake pedal when **** 
of a brake gear is lower than normal pressure originates in the coefficient of friction mu of a road surface being 
low, and it needs to think transit stability as important. Moreover, when **** of a brake gear is higher than 
normal pressure, for this reason, damping force tends to lapse into a condition with unstable transit of a car 
strongly by treading in of a brake pedal, and it is necessary to think transit stability as important. Like invention 
according to claim 6, as compared with normal pressure, from these things, **** of a brake gear computes false 
car body speed based on the highest wheel speed during moderation of a car, when low beyond a predetermined 
value, or when high beyond a predetermined value. In what sets false car body speed as a value lower than the 
false car body speed computed based on the highest wheel speed gradually as of a brake gear approaches 
normal pressure, coexistence-ization with the transit stability of a car and braking nature is effectively attained 
according to **** of a brake gear. 
[0017] 

[Example] Hereafter, the example of this invention is explained based on a drawing. 

[0018] Drawin g 1 shows the whole braking system configuration of a car equipped with the slip control unit 
concerning one example of this invention. A coupled driving wheel and the rear wheels 3 and 4 on either side are 
used as a driving wheel for the front wheels 1 and 2 on either side, and, as for this car, the output torque of an 
engine 5 is transmitted to the rear wheels 3 and 4 on either side through a driveshaft 7, a differential gear 8. and 
the driving shafts 9 and 10 on either side from an automatic transmission 6. 

[0019] The car is equipped with the brake operating unit 15 which carries out actuation control of these brake 
gears 11-14 while these wheels 1-4, the disks 11a-14a which rotate in one, and the brake gears 11-14 which 
consist of calipers 1 1b-14b which brake rotation of these disks 1 1a-14a in response to supply of braking 
pressure are formed in each above-mentioned wheels 1-4, respectively. 

[0020] The above-mentioned brake operating unit 15 is equipped with the booster 17 which increases the 
treading-in force of the brake pedal 16 by the operator, and the master cylinder 18 which generates the braking 
pressure according to the treading-in force which increased with this booster 1 7. The braking pressure supply 
line 1 9 for front wheels drawn from pressure room 1 8a of this master cylinder 1 8 It branches to forward left 
rotational application braking pressure supply line 19a and forward right rotational application braking pressure 
supply line 19b. Forward right rotational application braking pressure supply line 19b is connected to caliper 12b 
of the brake gear 12 in the forward right ring 2 at caliper 1 lb of the brake gear [ in / in forward left rotational 
application braking pressure supply line 19a / the forward left ring 1 ] 11, respectively. The 1st bulb unit 20 
which consists of electromagnetic closing motion valve 20a and electromagnetic relief-valve 20b is formed in 
above-mentioned forward left rotational application braking pressure supply line 19a, and the 2nd bulb unit 21 set 
to forward right rotational application braking pressure supply line 1 9b as well as the bulb unit 20 of the above 
1st from electromagnetic closing motion valve 21a and electromagnetic relief-valve 21b is formed in it. 
[0021] Moreover, the 3rd bulb unit 23 which consists of electromagnetic closing motion valve 23a and 
electromagnetic relief-valve 23b is formed in the braking pressure supply line 22 for rear wheels drawn from 
pressure room 18a of the above-mentioned master cylinder 18 like the above 1st and the 2nd bulb unit 20 and 
21. After this and the rotational application braking pressure supply line 22 It branches by the downstream of the 
bulb unit 23 of the above 3rd to braking pressure supply line 22a for the Hidari rear wheels, and right rear 
rotational application braking pressure supply line 22b. Right rear rotational application braking pressure supply 
line 22b is connected to caliper 14b of the brake gear 14 in the right rear ring 4 at caliper 13b of the brake gear 
[ in / in left rear rotational application braking pressure supply line 22a / the left rear ring 3 ] 13, respectively. 
Namely, the brake operating unit 15 in this example The 1st channel which carries out adjustable control of the 
braking pressure of the brake gear 1 1 in the forward left ring 1 by actuation of the bulb unit 20 of the above 1st, 
The 2nd channel which carries out adjustable control of the braking pressure of the brake gear 12 in the forward 
right ring 2 by actuation of the 2nd bulb unit 21, the 3rd channel which carries out adjustable control of the 
braking pressure of both the brake gears 13 and 14 in the rear wheels 3 and 4 on either side by actuation of the 
3rd bulb unit 23 prepares — having — these the 1- the 3rd channel carries out mutually-independent and is 
controlled. 

[0022] Furthermore, the brake switch whose 30 detects ON/OFF of a brake pedal 16, The rudder angle sensor 
by which 31 detects the handle actuation angle of a car, the wheel speed sensor as four wheel speed detection 
means by which 32, 33. 34, and 35 detect, respectively, the rotational speed, i.e., the wheel speed, of each 
wheels 1 -4, 36 is an acceleration sensor which detects the acceleration condition of a car, and this acceleration 
sensor 36 detects the time of a shift up being performed as under acceleration of a car, when accelerator 
opening or an engine speed becomes beyond a predetermined value. 37 is a moderation sensor which detects 
the moderation condition of a car. and detects the time of getting into a brake pedal as under moderation of a 



car. An acceleration-and-deceleration detection means 38 to detect the acceleration-and-deceleration 
condition of a'car is constituted above-mentioned acceleration senso|^^and the moderation sensor 37. 

-the pressure sensor as a **** dJ^Pcion means by which 39 detects **** jn^lRsure room 18a of a master 
cylinder 18 (oil pressure in the non-treadingHn condition of a brake pedal 16) — it is — the detecting signal of 
these sensors switches — each — above-mentioned the 1- it is inputted into the control unit 41 which controls 
the 3rd channel. 

[0023] the braking pressure [ control unit / 41 / above-mentioned ] control signal according to the above- 
mentioned detecting signal — the 1- braking control of as opposed to a slip of the front wheels 1 and 2 on 
either side and rear wheels 3 and 4 by outputting to the 3rd bulb unit 20, 21. and 23, respectively, i.e., ABS 
control. — the 1- it carries out in parallel every 3rd channel. That is, a control unit 41 gives damping force to 
front wheels 1 and 2 and rear wheels 3 and 4 with the braking pressure according to the condition of a slip by 
carrying out closing motion control of the closing motion valves 20a, 21a, and 23a and relief valves 20b, 21b, and 
23b in the above 1st - the 3rd bulb units 20, 21, and 23 by duty control based on the wheel speed which the 
wheel speed signal from each above-mentioned wheel speed sensors 32-35 shows, respectively, in addition, the 
1- the brake oil discharged from each relief valves 20b, 21b, and 23b in the 3rd bulb unit 20, 21, and 23 is 
returned to reservoir tank 18b of the above-mentioned master cylinder 18 through the drain line which is not 
illustrated. 

[0024] and in an ABS non-control state, a braking pressure control signal outputs from the above-mentioned 
control unit 41 — not having — therefore, illustration — like — the 1- while the relief valves 20b, 21b, and 23b 
in the 3rd bulb unit 20, 21, and 23 are closed-held, respectively, open maintenance of the closing motion valves 
20a, 21a, and 23a of each bulb units 20, 21, and 23 is carried out, respectively. The braking pressure generated in 
the master cylinder 18 according to the treading-in force of a brake pedal 16 will be supplied by this to the brake 
gears 11-14 in front wheels 1 and 2 and rear wheels 3 and 4 on either side through the braking pressure supply 
line 19 for front wheels, and the braking pressure supply line 22 for rear wheels, and the damping force according 
to such braking pressure will be direct given to front wheels 1 and 2 and rear wheels 3 and 4. 
[0025] Next, the outline of the ABS control which the above-mentioned control unit 41 performs is explained. 
[0026] That is, a control unit 41 computes the acceleration and deceleration for every wheel based on the wheel 
speed which the signal from the wheel speed sensors 32-35 shows, respectively. Here, if the calculation 
approach of acceleration thru/or deceleration is explained, a control unit 41 will update the value which 
converted the result into gravitational acceleration as this acceleration thru/or deceleration, after doing the 
division of the difference of a value by sampling period deltat (for example. 7ms) this time to the last value of 
wheel speed. 

[0027] Moreover, a control unit 41 performs predetermined bad road judging processing, and a transit road 
surface judges whether it is a bad road. This bad road judging processing is performed as follows, for example. 
That is, a control unit 41 is the bad road flag FAKURO, if the count to which the deceleration thru/or 
acceleration of rear wheels 3 and 4 exceeded a predetermined upper limit or a predetermined lower limit in fixed 
time amount is less than the set point. It judges with a transit road surface being a bad road, if the count to 
which the value which shows acceleration and deceleration exceeded the above-mentioned upper limit and the 
lower limit in fixed time amount becomes beyond the set point while maintaining to 0. and is the bad road flag 
FAKURO. It sets to 1. 

[0028] And a control unit 41 chooses the rear wheels 3 and 4 which represent whenever [ wheel speed / for the 
3rd above-mentioned channel /, and acceleration-and-deceleration ]. The acceleration and deceleration which it 
set to this example, and the wheel speed of the smaller one of both the wheel speed was chosen as rear wheel 
wheel speed in consideration of the detection error of both the wheel speed sensors 34 and 35 of the rear 
wheels 3 and 4 at the time of a slip, and were searched for from this wheel speed are chosen as rear wheel 
acceleration and rear wheel deceleration. 

[0029] Furthermore, a control unit 41 computes the false car body speed of a car in parallel with it while 
presuming the road surface coefficient of friction mu for every above-mentioned channel. 
[0030] the from wheel speed [ of each front wheels 1 and 2 on either side ] and false car body speed which 
signal of rear wheel wheel speed [ which asked for the control unit 41 from the signal of the above-mentioned 
wheel speed sensors 34 and 35 ], and each above-mentioned wheel speed sensors 32 and 33 shows 1- the slip 
ratio about the 3rd channel is computed, respectively. The slip ratio is the following relational expression, and slip 
ratio = wheel speed / false car-body-speed xlOO. (%) 

It is alike and is computed more. That is, slip ratio becomes small, so that the deflection of the wheel speed to 
false car body speed becomes large, and the slip inclination of a wheel becomes large. 

[0031] then, the control unit 41 — above-mentioned the 1- while setting up various kinds of control thresholds 
used for the 3rd-channel control, respectively, lock judging processing for every channel, phase decision 
processing for specifying the controlled variable to the above 1st - the 3rd bulb units 20, 21. and 23, and 
cascade judging processing are performed using these control thresholds. 

[0032] if the above-mentioned lock judging processing is explained here — an outline — it becomes the 



following. For example, it sets to the lock judging processing to the 1st channel of forward left rotational 
application. After setting this tim|^^Lie of the continuation flag FC0N1 for tJ^^t channel as a value last time 
first, a control unit 41 Next, false^^^body speed VR Wheel speed W1 It judg^Wnether predetermined 
conditions (for example, VR <5 km/h. W1 <7.5 km/h) are satisfied. When satisfying these conditions, they are the 
continuation flag FCON1 and a lock flag FL0CK1. If not satisfied while resetting to 0. respectively, it is a lock 
flag FLOCK1. It judges whether it is set to 1. Lock flag FLOCKl If not set to 1. it is a lock flag FLOCKl at the 
time of predetermined conditions (for example, when the false car body speed VR is larger than wheel speed W1). 
1 is set. 

[0033] On the other hand, a control unit 41 is a lock flag FLOCKl. When it judges with being set to 1, it is the 
phase value PI of the 1st channel. It is set to 5 which shows Phase V, and is slip ratio SI. 1 is set to the 
continuation flag FC0N1 when larger than 90%. 

[0034] In addition, lock judging processing is performed like the case where the 1st above-mentioned channel is 
received, also to the 2nd and the 3rd channel. 

[0035] When the outline of the above-mentioned phase decision processing is explained, moreover, a control unit 
41 By the comparison with each control threshold set up according to the operational status of a car, and 
whenever [ wheel acceleration-and-deceleration ], and slip ratio The phase V which shows the phase III which 
shows Phase II and the reduced pressure condition which show the phase 0 which shows an ABS non-control 
state, the phase I which shows the boost condition at the time of ABS control, and the maintenance condition 
after a boost, the phase IV which shows a sudden reduced pressure condition, and the maintenance condition 
after reduced pressure is chosen. 

[0036] Furthermore, the above-mentioned cascade judging processing is the cascade flag FCAS, when the 
predetermined conditions which judge the cascade lock condition which the lock condition of a wheel continues 
for a short time, and is generated, and a cascade lock tends to produce on the low mu way where road surface 
coefflcient of friction mu like especially a frozen ski slope is low since it is easy to lock a wheel also with small 
braking pressure are fulfilled. It sets to 1. 

[0037] and the braking pressure control signal which followed the controlled variable after the control unit 41 set 
up the controlled variable according to the phase value set up for every channel — the 1- it outputs to the 3rd 
bulb unit 20, 21, and 23, respectively, thereby — the 1- the braking pressure of the braking pressure supply lines 
19a and 19b for front wheels in the downstream of the 3rd bulb unit 20. 21, and 23 and the braking pressure 
supply lines 22a and 22b for rear wheels boosts or decompresses, or is held at the pressure level after the boost 
or reduced pressure. 

[0038] Presumed processing of the above-mentioned road surface coefficient of friction mu is performed as 
follows according to the flow chart of drawin g 2 about the 1 st channel. 

[0039] Namely, step SI Step S2 after reading various data ABS flag FABS It judges whether it is set to 1. That 
is, it judges whether it is under [ ABS control ] ^^^^sjc^^^c*. this ABS flag FABS for example, above-mentioned the 
1- the lock flag FLOCKl of the 3rd channel. FLOCK2, and FLOGK3 It is reset by 0 when it is set to 1 when 
either is set to 1, and the brake switch 25 switches from ON to an OFF condition, and — the time of judging 
with the ABS flag FABS not being set to 1 — step S8 progressing — coefficient-of-friction value MU 1 ****** 
— 3 which shows the quantity mu way where road surface coefficient of friction is high is set. 
[0040] Moreover, the above-mentioned step S2 It sets and is the ABS flag FABS. When it judges with being set 
to 1 (i.e.. when it judges with under ABS control) Step S3 It is the wheel deceleration DW1 in a front cycle 
spontaneously. It is step S4, when it judges whether it is smaller than -20G and the judgment is YES. Similarly it 
is the wheel acceleration AW1 in a fi^ont cycle spontaneously. It judges whether it is larger than 10G. When this 
judgment is NO, it is step S6. Coefficient-of-friction value MU 1 1 which carries out and shows a low mu way is 
set. 

[0041] On the other hand, it is the above-mentioned step S3. It sets and is the wheel deceleration DW1. When it 
judges with it not being smaller than -20G Step S4 It skips and is step S5. It moves and is the wheel 
acceleration AW1. It judges whether it is larger than 20G. the time of the judgment being YES — step S8 
Coefficient-of-friction value MU 1 ****** — the time of a judgment being NO while setting 3 — step S7 
Coefficient-of-friction value MU 1 ****** — 2 which shows an inside [ of whenever / middle / of road surface 
coefficient of friction ] mu way is set. 

[0042] A road surface coefficient-of-friction detection means 42 to detect coefficient of friction of a road 
surface is constituted by the above flow charts, and this road surface coefficient-of-friction detection means 42 
is built in the control unit 41 . In addition, road surface coefficient of friction is similarly presumed about the 2nd 
and the 3rd channel. 

[0043] And calculation processing of the false car body speed which is the description part of this invention is 
specifically performed as follows according to the flow chart of drawin g 3 . 

[0044] Namely, wheel speed W1 -W4 which the signal from the wheel speed sensors 32-35 shows at step SI 2 
after reading various data at step S1 1 Inside to the highest wheel speed Wmax, and the minimum wheel speed 
Wmin It determines. 



.[0045] Then, it judges whether based on the signal from the acceleration sensor 36, a car is acceleration running 
at step' SI 3, and judges whether b^|d on the signal from the moderation sei^^^37, a car is moderation running 
at step S14. And while a car is ad^^rating. it is the minimum wheel speed wM^at step SI 5. It is based and is 
the false car body speed VR. While computing and a car is slowing down, it is highest ****** Wmax at step SI 6. 
It is based and is the false car body speed VR. It computes. It is this false car body speed VR about the false 
car body speed VR 0 of the last time in step SI 7 while [ a car is not slowing down / be / it / during 
acceleration, either (at i.e., the time) ] it is [ fixed-speed ] under transit. It carries out. Here, it is the false car 
body speed VR based on wheel speed W. The formula to compute is VR =piD-W. when the diameter of a wheel is 
set to D. 

[0046] The above-mentioned false car body speed VR It is the false car body speed VR in a transient after 
calculation and at step S18. It amends and is the false car body speed VR in the time of wheel speed sudden 
change at step SI 9. It amends. False car body speed VR in the above-mentioned transient With amendment the 
minimum wheel speed Wmin at the time of the acceleration in front of shift when a car shifts to moderation 
transit from acceleration transit False car body speed VR computed on the radical The maximum wheel speed 
Wmax at the time of the moderation after shift When it holds until it becomes equal to the false car body speed 
VR computed on the radical, and a car shifts to acceleration transit from moderation transit. The maximum wheel 
speed Wmax at the time of the moderation in front of shift False car body speed VR computed on the radical 
The minimum wheel speed Wmin at the time of the acceleration after shift False car body speed VR computed 
on the radical It is holding until it becomes equal. Moreover, false car body speed VR in the time of the above- 
mentioned wheel speed sudden change Amendment is the false car body speed VR. When the wheel speed (the 
minimum wheel speed Wmin in the time of acceleration and the maximum wheel speed Wmax in the time of 
moderation) used for calculation changes suddenly and the variation becomes beyond a predetermined value, it is 
the false car body speed VR at variation predetermined instead of the wheel speed. It is this false car body 
speed VR so that it may change. It is setting up. 

[0047] By the above flow charts, it is the false car body speed VR. A false car-body-speed setting means 43 to 
compute is constituted, and this false car-body-speed setting means 43 is built in the control unit 41. Drawi ng 4 
follows the above-mentioned flow chart, and is the false car body speed VR. When computing, it is the false car 
body speed VR. The maximum wheel speed Wmax And relation with the minimum wheel speed Wmin is shown. 
[0048] On the other hand, setting processing of a control threshold is performed as follows according to the flow 
chart of Fig. 5. In addition, although setting processing of this control threshold will be performed independently 
for every channel, here explains the setting processing to the 1st channel of forward left rotational application. 
[0049] a parameter selection table to wheel speed W1 -W4 [ namely, ] which set up beforehand a vehicle speed 
region as shown in the following table 1 , and road surface coefficient of friction as a parameter in step S22 first 
after reading various data at step S21 from — the representation coefficient-of-friction value MU and the false 
car body speed VR for which it asked The parameter to which it responded is chosen. 
[0050] 

[Table 1] 
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the 1- describisd above as a repr^^^Lation coefficient-of-friction value MU 1^^^ — each coefficient-of-friction 
value MU 1 of the 3rd channel - R^^The minimum value is used, therefore. t^Wime of 1 the representation 
coefficient-of-friction value MU indicates a low mu way to be — false car body speed VR a medium-speed 
region — a group — then — coming — being alike — LM2 for medium-speed low mu ways will be chosen as the 
above-mentioned parameter. Moreover, bad road flag FAKURO When set to 1 which shows a bad road condition, 
as it is shown in Table 1, it is the false car body speed VR. The parameter to which it responded is chosen, in 
this case, for example, false car body speed VR a medium-speed region — a group — then — coming — being 
alike — HM2 for medium-speed quantity mu ways will be compulsorily chosen as the above-mentioned 
parameter. This is because there is an inclination for road surface coefficient of friction to be small presumed at 
the time of bad road transit since fluctuation of wheel speed is large. 

[0051] After selection of the above-mentioned parameter is completed, it is the false car body speed VR by 
carrying out the lookup of the control threshold setting table which progresses to step S23 and is shown in the 
following table 2. And the control threshold corresponding to the representation coefficient-of-friction value MU 
is read, respectively. 
[0052] 
[Table 2] 
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here, as the above-mentioned control threshold, it is shown in Table 2 — as — the 1-2 middle decelerating 
threshold B12 for the change judging with Phase I and Phase II — ' — Phase II and phase III 2-3 middle slip ratio 
threshold BSC for a change judging, phase III a phase ~ V — a change — a judgment — ** — three - five — 
middle — deceleration — a threshold — B — 35 — ' — a phase — V — a phase — I — a change — a 
judgment — ** — five - one — slip ratio — a threshold — BSZ — ' — etc. — the above — a parameter — 
selection — a table — it can set — a label — every — respectively — setting up — having — **** . In this 
case, the decelerating threshold which influences damping force greatly is set [ since it is compatible with a high 
level in brake performance when road surface coefficient of friction is high, and the responsibility of control when 
road surface coefficient of friction is low, ] up so that the level of the representation coefficient-of-friction value 
MU becomes small (i.e., so that road surface coefficient of friction becomes low), and OG may be approached, 
and when having chosen LM2 for medium-speed low mu ways as the above-mentioned parameter As shown in 
the column of LM2 in the control threshold setting table of Table 2 one - two — middle — deceleration — a 
threshold — B — 12 — ' — two - three — middle — slip ratio — a threshold — BSG — ' — three - five — 
middle — deceleration — a threshold — B — 35 — ' — and — five - one — slip ratio — a threshold — BSZ - 
- ' — :4c*:4c^9(c4e - 0.5 — G — 90 — % — zero — G — 90 — % — each — a value — respectively — reading — 

[0053] Then, when it judges whether the representation coefficient-of-friction value MU is set to 3 which shows 
a quantity mu way at step S24 and the judgment is YES. it is the bad road flag FAKURO at step S25. It judges 
whether it is set to 1. And if the bad road flag FAKURO is not set to 1, it judges whether the absolute value of 
the rudder angle theta which a rudder angle signal shows at step S26 is smaller than 90 degrees. When the 
judgment is NO (i.e., when the absolute value of the rudder angle theta is not smaller than 90 degrees), 
amendment processing of the control threshold according to the rudder angle theta is performed at step S27. 
Amendment processing of this control threshold is performed by carrying out the lookup of the control threshold 
amendment table shown in the following table 3. 
[0054] 
[Table 3] 
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In the above-mentioned control threshold amendment table, in order to secure steering nature when a handle 
control input is large, while setting the value which added 5% to 2-3 middle slip ratio threshold BSG* and 5-1 
middle slip ratio threshold BSZ', respectively as the last 1-2 slip-ratio threshold BSG and a last 5-1 slip-ratio 
threshold BSZ, other middle thresholds are set as the last threshold as they are. In addition, when the judgment 
of step S26 is YES, each above-mentioned middle threshold will be set as the last threshold as it is, 
respectively. 

[0055] On the other hand, it sets to the above-mentioned step S25. and is the bad road flag FAKURO. When it 
judges with being set to 1 Move to step S28. judge whether the absolute value of the rudder angle theta is 
smaller than 90 degrees like the above-mentioned step S26. and when the judgment is YES The value which 
subtracted 5% from 2-3 middle slip ratio threshold BSC and 5-1 middle slip ratio threshold BSZ' at step S29. 
respectively is set as the last 1-2 slip-ratio threshold BSG and a last 5-1 slip-ratio threshold BSZ. Amendment 
processing which sets the value which subtracted l.OG from above-mentioned 1-2 middle decelerating threshold 
B12' as a last 1-2 decelerating threshold B12 is performed so that it may furthermore correspond to a bad road 
at step S30. Since the wheel speed sensors 32-35 tend to produce incorrect detection at the time of a bad road 
judging, this is for delaying the responsibility of control and securing good damping force. In addition, other middle 
thresholds are set as the last threshold as they are. 

[0056] When it judges with the absolute value of the rudder angle theta not being smaller than 90 degrees in the- 
above-mentioned step S28, step S29 is skipped, it moves to step S30, and amendment processing of a control 
threshold only according to a bad road is performed. 

[0057] Furthermore, when it judges with the representation coefficient-of-friction value MU not being 3 in the 

above-mentioned step S24. while skipping step S25. moving to step S26 and performing judgment processing of 

a rudder angle, according to this judgment result, each middle threshold is set as the last threshold. 

[0058] In addition, a control threshold is set up about the 2nd and the 3rd channel as well as the case of the 1 st 

channel. 

[0059] Next, the ABS control to the 1st channel is explained about actuation of the above-mentioned example, 
especially the ABS control by the KONRORU unit 41, referring to drawin g 6 for an example. 
[0060] Namely, as the braking pressure generated in the master cylinder 18 by treading-in actuation of a brake 
pedal 16 boosts gradually in the ABS non-control state at the time of moderation and it is shown in drawin g 6 (c) 
wheel speed W1 of the forward left ring 1 Variation DW1. i.e.. wheel deceleration, Lock flag [ in / when it amounts 
to -3G. as it is shown in this drawing (a) / the 1st channel ] FL0CK1 it sets to 1 — having ~ the time of day ta 
from — it will shift to ABS control. In the 1st cycle immediately after this control initiation As described above, 
it is the coefficient-of-friction value MU 1. Since it is set to 3 which shows a quantity hnu way, ( drawin g 2 , step 
S2. S8 reference), and a control unit 41 Bad road flag FAKURO It is not set to 1 and is the false car body speed 
VR. For example, when it belongs to a medium-speed region While choosing HM2 for medium-speed quantity mu 
ways from the parameter selection table shown in Table 1 as a control parameter, various kinds of control 
thresholds will be set according to this parameter. That is, various kinds of control thresholds beforehand set as 
the column of HM2 in the control threshold setting table shown in Table 2 will be read. 

[0061] and the control unit 41 — the above-mentioned wheel speed W1 from — the computed slip ratio SI. the 
wheel deceleration DW1, and wheel acceleration AW1 Various kinds of above-mentioned control thresholds are 
compared. In this case, slip ratio SI When 96% is shown, as a control unit 41 is shown in this drawing (d). it is the 
phase value PI. It changes into 0-2. By this, braking pressure (brake oil pressure) will be maintained on the level 



-immediately after a boost as shown in this drawing (e). And the above-mentioned slip ratio SI When it falls from 
the 2-3 slip-ratio threshold BSG i|^^xample, 90%), a control unit 41 is the p|^^ value PI. It changes into 2-3. 
thereby, relief-valve 20b of the iJ^Plib unit 20 carries out ON/OFF accordin^Kthe predetermined rate of 
duty, and it is shown in this drawing (e) — as — the time of day tb from — inclination predetermined in braking 
pressure — therefore, while it decreases and damping force declines gradually, the turning effort of a front wheel 
1 begins to be recovered in connection with it. 

[0062] Furthermore reduced pressure of braking pressure continues and it is the wheel deceleration DW1. When 
it falls to the 3-5 decelerating threshold B35 (OG), a control unit 41 is the phase value PI. It changes into 3-5. 
this shows in this drawing (e) — as — the time of day tc from — it will be maintained on the level after braking 
pressure decompressing. 

[0063] And the condition of Phase V continues and it is slip ratio SI. When the 5-1 slip-ratio threshold B51 (for 
example, 90%) is exceeded, a control unit 41 sets the continuation flag Fconi to 1, as shown in this drawing (b). 
ABS control [ in / by this / the 1 st channel ] — the time of day td from — it will shift to the 2nd cycle. In this 
case, a control unit 41 is the phase value PI. It changes into 1 compulsorily. And closing motion valve 20a of the 
1st bulb unit 20 will be opened and closed at 100% of rate of duty according to the initial sudden boost time 
amount TPZ set up based on the persistence time of the phase V in the 1st cycle, and immediately after shifting 
to this phase I, as shown in this drawing (e), it will boost braking pressure by the steep slope. Moreover, after the 
initial sudden boost time amount TPZ is completed, according to the predetermined rate of duty, ON/OFF of the 
above-mentioned closing motion valve 20a will be carried out, and it will go up gradually according to inclination 
with braking pressure looser than the above-mentioned inclination. 

[0064] And it sets in the condition of the phase V in the 2nd cycle, for example, a control unit 41 is slip ratio SI. 
When it judges with it being larger than the 5-1 slip-ratio threshold BSZ, it is the phase value PI. It sets to 1 
and shifts to the 3rd cycle. 

[0065] In such ABS control, it is the false car body speed VR. It is an element important when asking for the slip 
ratio of each wheel. It sets to this example and is this false car body speed VR. In asking from wheel speed 
during acceleration of a car The minimum wheel speed Wmin which is the wheel speed of the coupled driving 
wheels 1 and 2 out of the wheel speed of four wheels (front wheel) Since it is computing on the radical, Rate of 
change in case these coupled driving wheels 1 and 2 race and slip to a road surface will become loose as 
compared with the time of driving wheels (rear wheel) 3 and 4 carrying out a slip slip, and is the false car body 
speed VR. A slip slip of a wheel is followed and it is not accidentally set as a big value. Consequently, it can 
prevent that slip control actuation is performed at an early stage, and a feeling of incorrect actuation is not 
given to crew. On the other hand, it is the highest wheel speed Wmax out of the wheel speed of four wheels 
during moderation of a car. It is the false car body speed VR to a radical. Since it is computed, if a wheel locks 
and that wheel speed falls, it is the above-mentioned false car body speed VR. This wheel lock can be judged at 
an early stage from a comparison, and the slip depressor effect by ABS control can fully be demonstrated. 
[0066] In addition, at the above-mentioned example, it is always the maximum wheel speed Wmax during 
moderation of a car. It is the false car body speed VR to a radical. From the standpoint which attains more 
coexistence-ization with the transit stability of a car, and braking nature although it was made to compute and 
to plan, it responds to **** of wheel speed, the road surface coefficient of friction mu, or a brake gear, and is 
the maximum wheel speed Wmax. Other wheel speed except the minimum wheel speed is used, and it is the false 
car body speed VR. Computing is desirable. 

[0067] That is. a car usually tends to lapse into transit instability, so that as a result car body speed are 

high. Therefore, when wheel speed is higher than a predetermined value, it is the highest wheel speed Wmax. It is 
the false car body speed VR to a radical. It computes. It is the false car body speed VR gradually as wheel speed 
becomes lower than a predetermined value. The highest wheel speed Wmax False car body speed VR computed 
on the radical A low value. For example, since false car body speed is set as a high value at the time of the high 
vehicle speed when setting up so that the value computed based on wheel speed high to the second may be 
approached, damping force will be controlled that slip control actuation tends to start with each wheel, it can 
control by slight brake looseness, and transit stability can be raised. Moreover, at the time of the low vehicle 
speed, it can control by slight brake strength, and braking nature can be raised. 

[0068] Moreover, a car usually tends to become transit instability, so that the coefficient of friction mu of a road 
surface is low. Therefore, the road surface coefficient of friction mu is the highest wheel speed Wmax, when 
lower than a predetermined value. It is the false car body speed VR to a radical. It computes, the road surface 
coefficient of friction mu becomes higher than a predetermined value — alike — following — gradually — false 
car body speed VR Since false car body speed is set as a high value at the time of low mu way transit when 
setting up so that a value lower than the false car body speed computed based on the highest wheel speed, for 
example, the value computed based on the mean value of the highest wheel speed and wheel speed high to the 
second, may be approached. Damping force will be controlled that slip control actuation tends to start with each 
wheel, it can control by slight brake looseness, and transit stability can be raised. Moreover, at the time of 
quantity mu way transit, it can control by slight brake strength, and braking nature can be raised. In addition, the 



road surface coefficient of friction mu is detected by the road surface coefficient-of-friction detection means 42 
(refer to drawin g 2 ). 

[0069] Furthermore, that slip con^^bctuation starts in connection with treacWI^in of a brake pedal 16 when 
**** of a brake gear is lower than normal pressure originates in the coefficient of friction mu of a road surface 
being low, and it needs to think transit stability as important. Moreover, when **** of a brake gear is higher than 
normal pressure, for this reason, damping force tends to lapse into a condition with unstable transit of a car 
strongly by treading in of a brake pedal 16. and it is necessary to think transit stability as important. Therefore, 
when **** of a brake gear is [ that a car is slowing down ] lower than the 1st predetermined value, or when 
higher than the 2nd predetermined value higher than the predetermined value of the above 1st. it is the highest 
wheel speed Wmax. It is the false car body speed VR to a radical. It computes. As ^^^^t^ of a brake gear becomes 
higher than the predetermined value of the above 1st and approaches normal pressure Or as it becomes lower 
than the predetermined value of the above 2nd and normal pressure is approached It is the false car body speed 
VR gradually. The highest wheel speed Wmax A value lower than the false car body speed computed on the 
radical, For example, when setting up so that the value computed based on the mean value of the highest wheel 
speed and wheel speed high to the second may be approached, according to **** of a brake gear, coexistence- 
ization with the transit stability of a car and braking nature can be attained effectively. 
[0070] 

[Effect of the Invention] According to the slip control unit of the car in this invention, like the above out of the 
wheel speed of each wheel By computing false car body speed based on other wheel speed except the highest 
wheel speed, for example, the minimum wheel speed, and computing false car body speed based on other wheel 
speed except the minimum wheel speed, for example, the highest wheel speed, at the time of moderation of a car 
at the time of acceleration of a car The early actuation which the slip control actuation resulting from the slip of 
the driving wheel in the time of acceleration mistook can be prevented, with **. the wheel lock in the time of 
moderation can be Judged at an early stage, and slip depressor effect can fully be demonstrated. 
[0071] Especially, in invention according to claim 4, according to the magnitude of as a result car body 

speed, false car body speed is more appropriately set up at the time of moderation of a car, and both the transit 
stability in the time of the high vehicle speed and the braking nature in the time of the low vehicle speed can be 
raised. 

[0072] Moreover, in invention according to claim 5. according to the magnitude of road surface coefficient of 
friction, false car body speed is set up more appropriately and can raise both the transit stability in the time of 
low mu way transit, and the braking nature in the time of quantity mu way transit. 

[0073] Furthermore, in invention according to claim 6, according to **** of a brake gear, false car body speed is 
set up more appropriately, and coexistence-ization with the transit stability of a car and braking nature can be 
attained effectively. 
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.* NOTICES* 

JPO and NCI PI are not responsible^^any 

damages caused by the use of this translation. 



LThls document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the whole braking system block diagram of a car equipped with the slip control unit concerning 
the example of this invention. 

[ Drawin g 2] It is the flow chart Fig. showing presumed processing of road surface coefficient of friction. 

[Drawin g 3] It is the flow chart Fig. showing calculation processing of false car body speed. 

[Drawin g 4] It is drawing showing the relation between the false car body speed in the case of computing false 

car body speed according to the flow chart for calculation processing of the above-mentioned false car body 

speed, the maximum wheel speed, and the minimum wheel speed. 

[ Drawin g 5] It is the flow chart Fig. showing setting processing of a control threshold. 

[ Drawin g 6] It is a timing diagram Fig. for explaining actuation of ABS control. 

[Description of Notations] 

32-35 Wheel speed sensor (wheel speed detection means) 

36 Acceleration Sensor 

37 Moderation Sensor 

38 Acceleration-and-Deceleration Detection Means 

39 Pressure Sensor (Set ****** Means) 

41 Control Unit 

42 Road Surface Coefficient-of-Friction Detection Means 

43 False Car-Body-Speed Setting Means 
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moyta < m^&(Dmmmizm-:3^^xmmmi^m^mm-r^ 

[0 0 13] *:niii(7)Mii4'tctt> §*$^(D*lt3i 

:« 3 ^imoymmom < Wi^co^^miz&-:^\,^xmum^ 

mf}m\ii-^n^tztf). mmt^ay^Lx^cD-mmmAm 

^mizmmr^ztti^x^^o 

[0 0 14] *^jil>tiTti*f*:ji*^iSti@* 
W*^ 4 ta«©^W©$n < *:ffejS*^ii5 t # lc*iiS©* 

-DX'Amizmm^i^m^. «i«©*^3i^atc^ujbfc 

tj.D. ■:^[y-^mtt>n.^xmmx^. -^n^^mm»b 
en^-:^. i&.Mi&mizif/u-^'^tbxmmx'^, m 

[0 0 15] ^m<Df^m^^n*^i&f''^mmm\t. 

mn. mrT^^iztiO^^^f)^, -^m(Dmm'p. imm 
5 sii&(DmM(Diia < ^mmwMm^iS:^^ t # icftia ©* 

^\z'^^x'AmzMm^i^m^. mimo^mm^mizw 

ih\^rzmm^^m^<ohmm\zm^r^h(DX{t. & 
u^^nmiziitmi&.'^wmi^Wi'^^imzm^^n^rzib. 
^^^xx u y zfmmmi^m^f}^ o ^ < mmijtmm^ 

^m^mtbi^n^-ij. ^ u^Mnmizitzfu-^^tb 
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[0 0 16] $e>il. fU-^^m<DmE.Aimmi£J::0 

izmm^i^m^. mi^<Dm^m^&izwmi.rzmMmt^ 

mj^ohm^m\zm^^^h(D-z'iit. ■yu-^mm(Dm 

mzm<bn^, 

[0 0 17] 

mmm] ur, ^mm<Dmmm^mmiz&':}{,^xmm 
[0 0 18] mnt:^^mo~mmmizmt)^xuy:^ 

^'^ibiiii^n, x>>'>5©{ii:^ 

tt9. 1 0S:^UTfe:&O^$Si3, 4 J;:^^;^ tlS J: 3 

[0 0 1 9] ±fes-*$ii~4tctt, :ine)«)$^i~ 

4 t— ^WtrlHief S^^'f Xi? 1 1 a~l 4 a 
l±CD#t^€:§ttT. cne.C0x^'Xi7 1 1 a~l 4 aCD 
(Hlfe^SiJ»;-r^ + ^ U/'^ 1 1 b~l 4 b;^i:i'T«$n 

^zfu—^^mi i~i 4*^^n^*n^ite>nT 
tfcc, j:n^<D::^ix-^S«i i~i 4*f^l!i$ij||iT 

[0 0 2 0] ±.%^-/u-^um&mi 5«, 

It. ^mtimmn\ziir>xmi^^ntd^TLti\zf^-\:y 

»iK$n, £fi^ffl*Jii)mWi^5'r>i 9 a«&wiii 
Jciatt^:/!/— 4^gei Ko^-vu/ii 1 h\z. 

fflMWlBEfti^^'f >1 9 b«5&i[«l2fc:fettsyu— + 

SBi 2<D=*^-v'j/ii 2 b{c:-?-n-en*ii^$nTi.^-g), 

0 a<»:«eS:<DU 'J-7#2 0 b <t 75^675: i)^ 1 

^-f > 1 9 b {cfc, ±sem 1 ©A*;wyrL- h 2 0 tig 

mz. mM^(r>mm^2 1 ai:«fiK^(DU'j-7#2 1 

h t.f)^ii,n.^^2(r>n)V:f:r-y b2 l75^igtt6.nTVi 



•5. 

[0 0 2 1] ±gHVX^S'-->'J>3'l 8©ffi:^^ 

1 8 a75^6^A^n:rc^$feffl©li!jm#*^^-f >2 2fC«. 
±t2^ 1 5:Z>'m 2 ©/N'JUyja:^ -y h 2 0 , 2 1 iisifll 
IC. ««SiC®MIB#2 3 at«aiC®'JU-7#2 3 b 
t*^^;^-5M3©A*;P:?^^n>;/ h2 3*«lSite)nTi^ 
?>„ ^bT- ^:©^$ifflSfJl(>)E«/^&7'f >2 2«. ±sB 
m3©A->(U3fJL- -y h 2 3 0TgitfflaT£^!fiffl$lJi!lEE#t 
jj&^-f >2 2 a t;&«ip&ffl$!l»JE«SS7-f>2 2 b<t»C 
5^(SE$n, £^llffl^«lEE#til&7'f >2 2 a«fc^$i3 
lr*5lt^yi/-^-gMl 3(7)4^^'JA*1 3b(C. ir^l^ 
mUW>f£mi^y-i>2 2 btt;fe^$i4tc:Jott^yk-+ 

gei 4©^^u/'?i 4 bJc-en-^'n^M^tiTii-s. 

±tB^ 1 COA*;i/yn.- -y h 2 0 ©f^tttCcfcoTfetfj!^ 1 

'f-^y^)Vii. ^zay/'OiyzL-y h2 i<Df^mizi:-D 

m-t^m2^^y^)iii, m3(7)j%}i'yzL-y 2 3(D 

ft^S!)(Cj;-pT£acOMIi3, 4lc43tt^P>^U-+g« 

13, 14 (DmmE.^'^^m'm-r?>f^ y^)\^t.if- 
^ttbn, cne^i~^3^^>^;i'*mii{cffla:b 

[0 0 2 2] 3 0«:/^-^'^^;H 6<DON 

/OFFS:iBiai-rS:/U— >y5^. 3 1 fi*^® A 

> K;HSfP:ftSr^!iS-rSSe^^-fe>+i-. 3 2, 3 3, 3 4 

ms2 5fi&»i^i~4©i5itejS«o*D*$&ji^^n 

> lHlte|gC*WrSfit«± IC o fc <!: ^ . $ « 7 h T -y 

3 7«^iil(7)Mj^^^HiS:^tBTStaM-tr>-9-r* 

■f tUT^^m-r-sfewTag)^. ±tajnji-t>u-3 6 
ji-fe>-»j-3 7<»:tCcfco, *M®*n«3i4^si^«im-rs*D 

«j$^m^©3 SA^'l^fig^nxli^o 3 9H-7Xi5'--> 
U >y 1 8 (DEEf]^ 1 8 a |^®SBE (^I^-^^^S^;!/ 1 

ttifi^«. v^-rnfe±i5^i~ii3 5^^>^;u$:Sijffli-r 

-5zi>-hD-;i/:x->y h4 1 izAti^ti^, 
[0 0 2 3] ±S:3>Na-;i/a:->y h4 itt, ±12'^ 
mm^tc^c;i;fciW*;JE»JP«^?£:^ l ~^3 <da*;u:;/-^ 

- •yh2 0, 2 1, 2 3 (C^n-entBtlT-S^ItlCj; 
0. £:&®m^l, 2SZ>*«$i3, 4®7.'J -yyicjsft- 
5©J«iSiJffll, ■r^j:*3-6ABS^iai?&^l~m3 5^-\'>^ 

>Np-;Un.--y h4 l«. ±f2&*flilSir>-9-3 2~ 
3 5A^e>®»*Sijl«^7i^^-r*^ji»C«-^l.^T±fB^l 




~^3A'Jl'7':i^y h 2 0, 2 1, 2 3 (C*5tt-5r^lB# 
20a, 21a, 2 3 a t U 'J-7#2 0 b, 2 1b, 
2 3 b<i:2r^-n-6nx3.-7^'Cft<J^ICj;-pTFj§KS)Jp-r 

1, 2st;^^ii3, 4\zmW}ti^n¥-r^j;:oizU'3r 

f^j. mi~^3®A';u:/:3.r.-y h2 0. 2 1, 2 

3(C:fett^S-'J 'J-7#2 0 b, 2 1b, 2 3bA^eSf 

^M,T±S^X^-->U>^1 8CDU-lf-A*^'>i7 1 8 
blCR^En-5. 

[0 0 2 4] ^LT. ABS#^JiaSt^ffi(C43t/iT(S. ± 

ten > h p-;i.aL- -7 h 4 1 *^^n*ji)!iffi$ijisim#*^aj 

;^j$n-r, U;/£:*«oTE*©j;^t'^l~m3©A*;i.y 

rL-.;/K2 0, 2 1, 2 3 lC*3tt^U 'J-7#2 0 b, 

2 1b. 2 shfj^^ix'enm^m^n^tthiz. #a* 

■ ;i/:7"a - h 2 0 , 21, 2 3©WH#2 0a, 2 1 

a. 2 3 a**^-n-enw^^sn^. cint::j;o, rfu 

x-'^^L.fcmm&A^. Hir$iffl©Jt!i)Ett$^^^>l 9Ra^' 
^lfeffl$<Ji!)EE«/l&^-f >2 2^^UTfc:&(DHMfil. 2 
SIXTHS, 4f'*5ltSy^-+S«l 1~1 4{C*fb 

[0 0 2 5] ^tC. ±IBn > N O— .y 1-41 *tff 
5 A B S $iJSf CDlKBS*Bi?qt-^o 
[0 0 2 6] T^St)^. ZI>hP— ;HL--y h4 1«. 

*isiji-fe>-9-3 2~3 5ti^^(Dmn*^^-r^mmizm-^ 

t. a> hn-;ua.--y h 4 1 ti. ^iiiacDmilHlffifc^f 
s) -Ci^ffb^c±T, ^©^*^a;tr»ajiStcm»b& 
[0 0 2 7] Sfc, ZI> ha-;p;L--y h4 1 

-5. ::)SD. =i> hn-Jl-a.- -y h 4 l (i. «?iJx(i^lS 

3 . 4 (DmM&u^^ Li}mm*^-^mm\*i\zm^<D±m. 

7 7i^FAKUR0 SOtC^ltT-St^fctr. jQjt^RlCXMji 
[0 0 2 8] -eUT. a>hn— ;i/3.--y 1-4 1 tt, ± 

mizm-f^'^ms, 4CDM»*ftMir>-y-3 4, 35©^ 
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[0 0 2 9] 5^lc. 3>Np— ;un--y h4 1«. ± 
[0 0 3 0] n > h p— -y N 4 1 tt, ±tB*$iM 

-fe >-y- 3 4 , 3 5 ©ft^A^ ^ *J6fc^i&*$feji&rj^±iB 
&»liji-fe >tJ- 3 2 . 33 (Dm^d^'^-rfcif «§Btr$& 
1, 2©»fSjita(H*(*^t*^e.^i~m3 5^i'>^ 

7. u -y ^*=#$iji/MM*«ijSx 100 (%) 

(Dmm^^^ <n.^U7. U >y :^^*t,jN$ <;^£ 0 , 
7.U -yy«|S]^':;*c^<;i-5. 
[0 0 3 1]«gtiT, 3>hP— ;UZL- y h4 l(J±tB 

^ 1 ~^ 3 >^;i'roS!lPfcffl i/iS#a©©J»L^Vi 

i~m3A';i'7'3.-.y h 2 0, 21, 2 3 tc^f -SSfJI? 

[0 0 3 2] ±%^uyi7m^^m\z-o\>^xmm 

m 1 ^+ >^;Kr^-rs n «y i7*iJS^!lSJC*3t>Ttt, n 

>hP-;UrL--y h4 1 5frigl^-\'>^;i/ffl©^ 
ig7-7i^FC0Nl(D^IiI{l^BtrlHl<it<tL.T-t-y h L/fc± 

(^ilx-ti, VR<5Kiii/h, Wl <7. 5Km/h) ^J^ST 

?>*^s;»^^wsL-. z.n>b(D^f\F^m^-r^t^izmm 
y^C/FmiJkUay^y^ifFlOCU ^^ti'en 0 iz 

LOCKl *mc-tr-y h$nTl.i-S)/0^S;5i^W^-r?>o P-y 

s, 

[0 0 3 3] — :3>hP— ;l/a.--y h4 1«. P-y 
i/y^^FmU *n tC-k-y h^nTl.i.5tfiJ«Ufc<h 

fiSJA«mi5^^>^;K07x-XfflPl 
-XV^^f 5lC-t-y h^n. *^t3XU •>':^$S 1 
0%<tO;*:#^^i:#lC^M7^i5'FCONl^Cl ^-by hf 

[0 0 3 4] (iSj. m2]S:Otm3 5"A'>^;i'tC*fLTfc, 

±t3^ 1 >:!^;pfc*f-rs«^ii^«tc:p >y i7!|!ij5tia 

[0 0 3 5] ±BB:7x-Xife«5!HlwlSiiiS^ltt?« 
f-St, ii>hD-;i<':x->y h4 l«. :*ii^©ilg*^^ 
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4^^<&*t-7x-XIII , t>MJH*SI^^1-7x-XIV 
&t>'«/E^CDffi^^^^S:^T7 x-XV €rSJ?T^ J; 3 

[0 0 3 6] ±l2:^xy-h**ij^«!ia«, 

T-r XA*->©d; 5 ;^c?S®^j^^ScM ©fit^iS y SS(c*3 

•y i7 L^Hlf ^W^ff SrS^^c Lfc t ^ IC;<J X ^r- F 

[0 0 3 7] -€-lxT. =I>hP-;i.a--y h4 1 # 

^i'>^;i/zrt(:^^$nAc7x-x<iicj^^i;fcSijp* 

|gl~^3©>'N';i'>*':3.— u/ h 2 0, 2 1, 2 3fCjt^LT 

-€-n-enai;^-r5, iintcjco. mi~ii3(Z)A*ji.:/:3- 

- -7 1-20, 21, 23 (7DTfiiit{BiJICi3tt-5mif^ffl$iJ»jJE 

m^^-i>i9 a, 1 9hiSLifmi§smmmKmm^^y 

2 2 a, 2 2 bCDSiJIdJE*^, igJEfe^^^tt^BELfc D , 

[0 0 3 8] ±fes§s»««i^MOJt«5tta«, ^sj^tf 

[0 0 3 9 ] fi^K^^-fe, XT^-y^Sl TS-^T^-^'Srtt 

ABS \t. 0iiA«±l2mi~|g3^-\'>:^;KDP-;/i7 7^ 
ifFLOCKl , FL0CK2 , FLOCKS ©l/^f nd^TiU Ic-fe-;/ 

h^nfct^tr ur-fe-y h$n. *;fc:/^-4^X'f 

2 5 ?5^*0 N ^, O F F t>cffil-«M*)o ;t t i'(C 0 IC 
U-fe-yh^n-So ^UT, ABSyv^¥mti^\\Z±. 
•y h$nTt>^Cti<hflJ^bfci:^tC«, XT^-yT'SS 

S§<&^-r3 $:-fe-y h-r^o 
[0 0 4 0] ^fc. ±tex-7^-y/S2 (CiJl'iTABS^ 
^i^FABS *n(C-t-y h^nri^-Si^iJ^Lfci:^. f 

^Cjt^TM■y-'f i^JU't'W^Lfl^gEigSDWl ;i^-2 0GJ; 
D/h^ti*^S;5^S:¥iJ^L-. ^©fiJ^Tj^Y E S 
X5^-y7'S4 (Cjl^-^:I^C<H^^■t^-f ;J';i/4'©:*^is^J0ji;K 
AWl dU 0 GJ:0;*c$ti75^5^^W5£-r«, ClOWjS 
*^NOWt^(C«7,x-yyS6 T'f^JS^ScffiMUl 

[0 0 4 1] ±SBXx-yyS3 {C;feViT*^iaji 
SDWl tl^- 2 0 G^Ki 'h^<l3.\'^t.nM\^tziL^\Z 
X^-y:/S4 SX=^^>yyLT>^x-y7'S5 IC^O. 
*$l*D)iSAWl 74i2 0GJ;0;^^li7J^S*^$:W^b, 



-e<Dfi|^*^YESCDi:^tCtiX7^>yyS8 -e»^«?gcffl 
MUl ii\^X2^-tyvr^—:}s. *IJ^d^NO©t^{c: 

(Ol'g^<D4'M8S^^-r2 5:-k-y hT^. 

[0 0 4 2] J!il±®.tP?iC7n-5^-\'— h»Cj;oT. S& 
ig©^J^^S:^^tB-r58S®*Jg^fc^tB^a4 2 

/«$nT*5 0> KSS®^^^&^tll^©4 2«. =i>h 

u-)v:i-yVAi\znm^nx^^^. ^2Rzsf^ 
3^^>^jv\z-D\,^xh. mmizi^x^Mf^m^mm 

[0 0 4 3] ^LT. *^B;]©«fmgl55i'T$.5!gM»* 

•ox^A<J^^o\z^t>n^. 

[0 0 4 4] ^t^t>%. 7.7--jZfS\\X^m'f-9^m. 
^^^hjtim.. XT^'-yT'S l2T*^a-fe>1t3 2~3 5*^ 

ib<Dm^f)^7P.-r-^mm^\ ~w4 ©4'75^e.*s*i&jiw 

[0 0 4 5]^lriT> X^-y :/S 13Tj]aji-tr>+)-3 6^ 

^L. X5^-yyS14T:igJji-fe>-y-3 7A^6CDm^fcao' 

T. ^mmm^(r>t^\Z\t, X7=--y7'S15Tftfi*li 
jiWniin IC»o'tiTl5(H*{*:jSVR ^W-tht^-^. » 
ia5;5^M)i4'».i:#{c«. X7^>y ^t'S 16-Cfti«*iS^3iWma 

X^>y7'S17THU[El®%iH*^^jiVR0^^lHl©Miet 

vR i&gm-rsstmsctt, »$ft©ag&D<h-r*t, 

VR =7tD • W 
X'&^, 

[0 0 4 6] ±fH^iK*«i:j$VR ©gcm^, XT^-y^S 

\sxmmmx<Dmm^^mvR (DmiE^n^^ xy^yzf 

±tEMmmx'(Dmm-^i^my/K (DmiEnt. mmmam 
7km^^mmMfr\zw<7-r^ii^. ^nmm<Dmmm\z 

*5ttS«/h»«MWiiiin €:*{Cffmbfc^M*^jSVR 

aibfc%ie(*^*jivRi^L</j:s^-e©rBWi^b. s 

HU<Di^3iil#fC*5lt5ft;fc;*$gij$Wmax <&»IC^taLfc^ 
min ^AlzW-thLfcmm-^Wmyfi t^L<U^^X'(D 

m-^i^mvR w«iEi«. mr^i^mvi (Dwanzm^^^ 
^-^^m (j)[i3SP#T0ft/jN*$ijgwinin . mmmx<Dm 
:*:*li3iWniax ) Am^v. t<DmtmAm^m&.±iz 




(7) 
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[0 0 4 7] tA±<7)J;5^C'7P-^^-hlCj;oT. M 

[0 0 4 8] -;tf, umv^\^^m<DWt^mmit. ^sh 



^ >^)vtznr^n'&9!]^mtz^^^Tmmr^o 

[0 0 4 9] -trAt)-^. 5fe-r. 7.7"->^S21T*&S.x- 
tC^T<t ^ tSSffif^gf^Sc t Sr/1 7 >t - 5^ i: U 

1 ~W4 t)^<^i^isbrzRmmm%^muv tmw4-i^^y 

[0 0 5 0] 
[^1] 



FAKU120 


MU 




TABLE 


1 




M i& 


H M 1 


^ m i$L 


H M 2 


m i& 


H M 3 


0 


3 


m m 


H M 1 


m m 


H M 2 


m i& igi 


H M 3 


2 


m m 


M M 1 


4' « 


M M 2 


m. m m 


M M 3 


1 


m i& m 


L M 1 


m ^ 


L M 2 


m M i$i 


L M 3 



^s^-ry^jio^^m^^m^Mui ~mu3 (omn^m 



izai^xiitwMmoymmA^i^^^^rcibiz. ^mmm^&. 

[0 0 5 1] ±tB/"«7/-^®a*?75^*IT-r^t, 7.^ 

-■y)l^)ly^Tyy-r^CiiiZj:.K), ^^H^ft^jlVR 

[0 0 5 2] 
[^2] 
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TABLE 


B12' 


BSC' 


B35' 


BSZ' 


HMl 


-1. 5G 


95% 


O C 


95% 


HM2 


-1. 5C 


9096 


0 G 


90% 


HM3 


-1. 5G 


85% 


O G 


85% 


IWf M 1 


~ 1 , IJ G 


9 596 


O G 


95% 


MM 2 


-1. OG 


9 0% 


0 G 


9 0% 


MM3 


-1. OG 


85% 


0 G 


85% 


LMl 


-0. 5G 


95% 


0 G 


95% 


LM2 


-0. 5G 


9 0% 


O G 


90% 


LM3 


-0. 5G 


85% I 


O G 


85% 



(Dwwm^m ® 2 - 3 >f r^ix u b ^ t^fflB SG ' . 
7X-XIII iiy:c-xvt(Dmw'n^m<D3-5^r^ 

jS3lSL#Vi<iB35 ' , yx.—XVty3L—Xlt(Dm 

mn^m ® 5 - 1 x u >y l ^ i^m b sz ' fj: ± 
^ ;^ - ^ SSi^- X;kc*5 S 7 '^-'P r i (c^n-f^ 

/h $ < « t* , o $ 0 8S®»SI^SC7&?<B; < /j:^ H f 0 

-37 i UT>t>afi M CO L M 2 SrSS? LTl/i ?) t ^ 
tt. g2CD$iJ^a|IU#tifitiS^7^— X;U{C*3tt-2)LM2CD 
flBtC^-rJ:3fC, l-2>fPBl«ji!gb#l.ittB12'. 2 



b^trifitB35 ' &Z>'5- 17. 'J -^y^L^l^MBSZ ' t 
bT. -0. 5G. 9 0%. OG, 9 0%<D#fitS:^n 

[0 0 5 3] m^^T. X7"-yXS24Tf^«^j^^iCfiiM 
U*^'«;ii8S^^r^-r3{C-fe>>' h^tlTl^^*^S*^^W^ 
b. -?-CD4aJie)5?YES(Oi#{C«X7^>>:/S25T®!^7 
^i/FAKURO Tin JC-k-y h ^tlTt^^^d^gd^^fiJ^-r 

filtn«, X5^-yXS26TS6:^im^*«*-r)r6^6><D^M 

Oc7)i:#. •r:^j:t)-^^ft e»©«5?^fa75?9 0° <fcOt/hS 
< Tili i ^ ten. 7. -y y S 27Tli£A 0 fCJS C ;tS)JP L 

€: ;u i7 T XT s ii t {I <fc D frtjns , 

[0 0 5 4] 
[3g3l 



M U 


P AKURO 


8£« 


B12 


BSC 


B35 


BSZ 


1. 2 




< 9 0° 


B12 ' 


BSC 


B85 ' 


BSZ * 


^ 9 


812 ' 


BSC +596 


B35 ' 


BSZ ' +5% 


3 


0 


< 9 0° 


B 12 ' 


BSG ' 


B35 ' 


BSZ' 


a 9 0" 


312 ' 


BSC ' +5% 


B85 ' 


BSZ ' +5% 


1 


< 9 Q " 


B12 ' -l.OG 


BSC -5% 


B35' 


B SZ ' -5% 


S 9 0' 


B12 ' -l.OG 


BSC 


B35 ' 


BSZ ' 




mx u y L ^ t^fii B SG ' Rzs s-i^mx'jy zfrn 

2 X U y L # tr B SGSy:««l 5-17.*)yZfmL 

X 7=- <y S 26COfiJ^*^ Y E S © t # tC tt. ±Ee&«f PpI b 

[0 0 5 5] — ±fB7.7^-yyS25IC*3tiT^SS7^ 
i/FAKURO *mc-t-y h^tlTV^-SiWSb/it^t: 

®*|J^*5YE S©i:#(Ctt> 7>T-'yyS29T2 - 3 ffPeT 
X U y U ^ (.ifS B SG ' 5-1 ^r^^T. U -y L 
# t,i« B SZ ' 75^ e. -e-n^n 5 % SrM^ LfcffiSrfti^ 1 - 
2 X U -y y^b^t^ifitBSGRO^fti^S - 1 X U -y -/^b 
#l.>ffiBSZ<hbT-b:-y h L. $ b(CX^-y ^SSOTSgS 

(c*fiic;-r^<fce»{c, ±121 -24^rpmii«b^t.ifiiBi2 

*lJ^B#JCi5t,iTH. *$i3S-lr>-y-3 2~3 5/5^'ll«^tiS^ 

©SS*|IL^VifatbTir-y hSn^o 

CO 0 5 6] ±feXx-yyS28JC:feViT*g^0©$6?pfffl 
75^9 0' i:K)h'l^^<ti.t,^iimi^Vrzt^\Zit. 

S 29 £ X 4^ -y :/ b T X 7" y :/ S 30 (C^ 0 tCiS 

bitsfjia? b^i^ifflcDffiiEjaa^fTo, 

[0 0 5 7] S^fC. ±ffiXT--yyS24(C*3ViTfc«* 
«5^IS:fliMU*t3T«fj:i/»tW^bfct#{c«, X7^>y 

y S 25 ^: X =1^ -y y b T X 5" >y S 26 IC^ T#£ft CDW^ 
5!lS<£?f -5 tifctC. ;i(DW^^*tCfc:;bT^4'rflb# 
Oifit^ftl^b^tifittbT-t-y h-r^j;5{C:^j:-;.TI/> 

[0 0 5 8] 'm2ms^z^\y^Mz-o\<^-z%,. 

[0 0 5 9] :K\z. ±M%WS\<fi'{m. t^\zu->u-}V 

rL->y h4 1 (:J;-5ABS$iJ?i(c:oiiT, lil5^A'>^ 

;i/fcM-r A B s $iJPSr«sj{c. @ 6 bt3-:3-gi93f 

-5. 

[0 0 6 0] -rJJct)-^. «iiB#® AB S#$iJPt^^{C*5 

^■>T, T/U'-^^:?';!/! 6(DS3A1ff^^Cj;•^TVX^- 
>'U>yl 8-C%*bfc©Jl!iEEd>'«^-*»c:liJEb. 06 

(c) tc^Tct^Jc, fimiii 1 ©»^jswi <n>mcm.. 

f i^£^D-fe*$SiMj$SDWl At-3G(C^bit<i:^JC{i. 
|si0 (a) t:^-r<i;^(r. mi5^-\'>^^;nc*5tt?)n-y 



#g3¥06-321085 
ABS$iJlii(r^fTT5;i<i:C75:-5. c:<D$(l1BiMi&je^(D 

ui «^/zi?s<£^T3ic-t-y h^nrt^-scitAiS (la 

2, Xy-yZfSl, SB #Hg) , a > h D-;i/a- <y h 

— e>tfjtKwssffl«HM2 ^as^f s i 1 1 jc. 

c:©A5pC-^ICti£oT#».ro*i]ffllb^tifflS-fe-y hf 
SdttO^C^o ^*D. a2tC^bfc$iJPb^lifli^^ 

[0 0 6 1] -^bX. 3>hD— ;Ua.--y h4 1 ± 

fB*ISiiWl Ti^bffmbitX'J -yT/^Sl . 
DWl . »lilJlIjiSAWl i;±tB&S®$iiPb^l.itti: 
^it^ri>o X'J-yy*Sl *^«»jAtf96% 

Sr7RTi:frtC«, > h o— ;i/rL- -y h 4 1 «. 

(d) {C^-r<i;5(C. 7x-XffiPl $:0d^^2tcSM 

(e) ic^f i^fc. iiffiia^cop'<;i'T«tjt$n-5^: 

t{C35:i.. ^bT. «ajx«±iexU -y 7^*31 *i2-3 

X'J ■yT'^b^l^ffiBSG 9 0%) J;t)®Tb 

fc<t^tc«. =i>hP-;i/:x--y h4 lia^x-X'MP 

1 S2A^e.3c^iE-rs, zinfCcfco^ ^ia;i^:/3.- 

^y h 2 0©«J U— 7#2 0 b*>*RlfS©7^rL— t^w ^tCS! 
oTON/OFFb. |W|0 (e) tC^T^oir^ ^©Bt 
t b 3i^6SiJi!)ffi*^*m^©^BHT'«£oTj^^J>bT$iJ»;;'j 
*i^>!r{:fiT-rstt*)»c:, -^-ntr^oTfirtiiwHe 
:'3*^'liiab^S*-5o 

[0 0 6 2] ^^(cSiJt!)ffi®jSffiA^'l^liT*liiSjS«D 
Wl dt3-5j^ji^u^(,i{gB35 (OG) STiSTbit 

tfrtctt. zi>ho-;pn.->y h4 i«7x— xTttPl 

$3*^^ 5(c^s-rs<. ;in(Ccfco, (e) (c^-r 

[0 0 6 3] ^bT. 7x-XV©4Rli75ii^tiTXU-y 
y^Sl A^'5- IXU •y7'*b#tMiB51 9 
0%) ^m^Tcii^izit. =i> hn— ;i/:3.--y h4 1 

(b) ic^fcfc^fc. «lgg7 7i''Fconl€rHc: 
-fe-yhf-s. c:ntcj;0, ^i5^^>^;n::tett-5AB 
s$ijffli«, ^©Bt^jtd 7i^e.^2-t}-r^7;nc:epfTTsc: 
<i:tc;its, ;i©«^. a>|-D-;i/aL->y h4 us. y 
x-XfltPl *3t*JW»C ItC^MfS. iE-bT. ;i©7 

x-x I ^(D^nmmzit, m i /Nvwr^n.- -y h 2 o © 

m.mmzm-:^\^^xm^^tirzwmMm&mmT?nz^^{::, 
Ti 0 o%©xi-7^'r^TWffl$n, 1^0 (e) \z^ 

r^oiz. mmmt^M^SiX'mf^^n^^tizr^^, * 

0 a*5RrrS©x3.-T--f*lcSec.TON/OFF$n. 




[0 0 6 4] -f-LT. =i>hn-;i/rL--y h4 IIJ. ^ 

[0 0 6 5] coi^^cABs$ijffli(7)i©^, mr^-»m 

ji(D4'*^e, t^id^ (hS^) 1. 2<D*$iaT'^^«{s 
mmm mm) s, •y:/-rs<h^tcjtLT 

»^2VR t<D]icm^i^<D^muy^^w-m\znm-t 

[0 0 6 6] f^. ±teilffiMT«. ♦MW^a^'H-ft'lC 

«;^*fi|jiWiiiax &Stc^<e(*#:jiVR ^w-\h-r^^o 
-^^KSoaffilCfSCT. «;*c*ISiMWniax <h«{S»$fe 

ji^^<ffi(D*iiji<h&fflt^T3Sfla$#:jivR ^»m-r 
[0 0 6 7] fi^ct)-^. *$iji?>tiTtt*^^3i*^i«i^e 

fi^iivR ^ninL. mmmtfim^m^K>i&<t£^izm-o 

■z-AmtzmMi0-i^myi ^. «i«*$ijiwinax ^mizw 

tBLit%i!U*#:ilVR cfcOfefi^^fi. «SJA«-#atrS5 

[0 0 6 8] SSM«*«^SC/i*^*fi^^e*M«. 
AJRTr^ffl J; 0 fii^ i # lc«iS*$ijiWmax ^SIC^M* 
^ICfieoTi5clHc^iW*#:3SVR «i^cD*$i^&S 



1#M¥06-321085 

t-msizmi^-^:.mmt<D'pmm^m\zwiiiLrzm\zm 

AtSi/^ftlCgg^$n.5;^cee). #*ffe-e7.'J -y T'ttiSiJSftf^ 
0 M < S<lf!j;'3 *^'«iSiJ ^ ti ^ ^ t tc;S: 0 . fl'-^ 

fc. MiJL^Mnmtzitzfu-^^iibxumx^. um^ 

^^m^ai¥©4 2 (ia2#Hg) tccfco^iaisn^, 
[0 0 6 9] $ ^fc. :^u-=1rSSo*ffi*t^iPiEJ; 0 

zfmmmi^m^f)^ ^z.nt, ^m<D^w%^ uf)^&^^^ 
i)^^rzit>. -^m(DMm^^^^f^^mzm*)^<> -^n 

0«l.^<h^(C«i«*^jiWinax ^»lcaM$^*:jSVR 

Hrr^ttctDt>i£<;^^;D^^PffiirJfi#<^c^^eoT/ ;*:^tr 
^{e^*^jiVR 4. S«»lfe3iWinax ^mizW-itiVtzm 

mmi^m^ohmm. m^\tmMmmmt-^si,zm 

[0 0 7 0] 

■y:/$iifflisptCctntt\ #*$^®:*ifeji(D43A^e>, mm 
{zm{&(nmmm=^m<m<Dmmm. m^ummo^mmm 
mi^W}^^±-r^:iti)^x^i^tth{z, mmmx'(Dm 

$grD -y ^ <&^«(CfiJ»f LT7. U -y :^ffiI$«^*S:^5i-tr5g 

[0 0 7 1] mz, tmm4tim(Dmjixit, mm(Dm 
mm\zmmmz>\,^xitm.i^m(Diz^^\zm\:rxmmmw 

* c;) StJifttt i: ^ * iC S J6 ^ ^ <>: ^^'T ^ S . 
[0 0 7 2] 8fi*JK5E«6«^BjT«. SSS^j^ 

Witt ^^tfCiSS*?) Z. t^^X^^o 
[0 0 7 3] M*]K6t2«(D^B;iT«, ZfU- 

^mm(Dms.\zft^cxmmmwmti^i:K)mmizm.'&^ 




»M¥06-321085 





m 


6] ABsm'm(Di^m^Mm-r?>rzib<o^'iA^^ 




-h 






m 




[0 2] ^mmm^^<DmMmm^7F^ryn-^^-h 


3 2 


-3 5 *$Sji-fe>-y- (*$SM^tb^a) 




3 6 




[03] s(K#«*^ji©^tB5aai&*-r7P-5^^-h@ 


3 7 






3 8 




[0 4] ±teUM*#:ii©fflii5aSffl®7n-5^Y-h 


3 9 






4 1 






4 2 




[0 5] mmL^^mom^mm^^tyo-^y-b 


4 3 





[01] 





^$BB¥06-321085 



42 



YES 



MUl —3 




56 



MUl — 1 



[0 3] 



43 



sii 



S12 




Vr— Wmin 



Vr — Vro 



516 



Vr — Wmax 



519 



[0 6] 



( a ) Flocki 
( b ) FC0N1 I 



(c) 



(d) Pi 



(e) 



-7 
U 
t 

Pi 




tatb 



IB* m 



(13) 



!|*M¥06-321085 



i 



521 
522 
^523 




YES 



S29 



1 

530 



